We focus on whether individual and demographic differences among people might moderate the effects of emotion recognition skill on performance. Specifically, the present study examines whether participant race or sex moderates the relationship between non-verbal emotion recognition and assessment-center performance. In addition, we examine whether nonverbal emotion recognition predicts performance, even after controlling for GMA and personality factors (i.e. conscientiousness). Research to date typically has not controlled for these important individual differences. By doing so here, we hope to provide a clearer picture of the role emotion recognition plays in the performance of complex social and cognitive tasks, while also examining potential demographic moderators of these relationships.
Theoretical background and hypotheses
Studying nonverbal emotions and their recognition is certainly not new. In fact, Darwin (1872) acknowledged that emotions are instrumental for adaptive behaviors such as triggering the "fight or flight" mechanism, for mate selection and for procreation. Much of the early psychological research on nonverbal emotion recognition focused on identifying differences between individuals who were better or worse at accurately recognizing nonverbal expressions. In general, the early research was not done in organizational settings, nor did it focus on mainstream organizational variables. Results suggested that people who are better at recognizing nonverbal emotional expressions tend to be more interpersonally sensitive, higher in psychological adjustment and more trusting of others (see Sabatelli et al., 1983) . They also tend to have more positive interactions with others, and to be more satisfied with their personal relationships (Noller and Feeney, 1994) .
In organizational settings, initial work on this topic tended to focus on the "helping professions". Researchers have identified positive links between employees' skill in emotion recognition and job performance ratings for teachers, officers, physicians, counselors and similar occupations (e.g. Campbell et al., 1971) . Recent research has focused on the consequences of accurate nonverbal emotion recognition across a relatively, wide range of workplace settings (see, e.g. Rubin et al., 2005) .
Current research also suggests that the relationship between emotion recognition and performance is more complex than previously assumed. The relationship seems to vary by occupational type and employee gender. For example, Byron (2008) reported that female (but not male) managers who were better at nonverbal emotion recognition received higher ratings from their subordinates. In contrast, both male and female salespeople benefited from better nonverbal emotion recognition skills. Overall, salespeople who were one standard deviation above the mean at recognizing nonverbal emotional expressions averaged $1,000 more in yearly salary increases (Byron, 2008) . The relationship between nonverbal emotional decoding and workplace ratings also varies by the valence (i.e. whether positive or negative emotions) and channel (i.e. facial expression, tone of voice, or posture; Elfenbein and Ambady, 2002a) of the emotional expression.
Thus, the relationship between emotion recognition and performance seems to be more nuanced than once believed. While nonverbal emotion recognition skills predict positive outcomes, the strength of the benefit may vary with individual differences on a number of dimensions (e.g. race, sex, personality or GMA). One goal of the current research is to further explore the potentially differential benefits of emotion recognition skills for different people.
We first consider whether emotion recognition has a unique relationship with work-related performance, even after controlling for general mental ability (GMA) and personality (specifically, conscientiousness).
Second, we examine whether demographic variables (race and sex) moderate these relationships. Third, we explore whether emotion recognition skills can compensate for lower levels of GMA in certain instances.
The optimal setting to test these issues is one where many people perform identical tasks in a tightly controlled environment. In this regard, assessment center data could be ideal. Assessment centers provide a high degree of control, a large sample for detecting potential interactions, and a degree of organizational relevance. The combination of these factors is usually lacking in most organizational field studies. Hence, we report data here on a large sample of business students completing a mandatory assessment as part of their business education.
General mental ability and conscientiousness
Many studies have found positive relationships between emotion recognition and job performance; however, none to date have simultaneously considered whether these relationships, could be explained, by the employees' GMA and/or personality. If emotion recognition skills truly are important for performance, they need to be evaluated while controlling for other critical individual difference variables. The research shows clearly that both GMA and personality (especially conscientiousness) are related strongly to job performance, and should therefore be controlled when examining the value-added of emotion-recognition skill. For example, GMA is likely the best predictor of job performance across a variety of contexts (see, e.g. Gottfredson, 2003; Judge et al., 2010; Schmidt and Hunter, 1998) . Numerous meta-analyses have demonstrated that employees who are more intelligent do better at work (see Hulsheger et al., 2007; Schmidt and Hunter, 1998) .
While GMA seems to explain the most variance in job performance, other variables offer incremental validity to prediction accuracy. The best example is perhaps personality. Many different models of personality exist, but the most studied in work settings is the Big 5 model (Costa and McCrae, 1985) . In two meta-analyses, the Big 5 trait, conscientiousness, emerged as the best personality factor for predicting job performance across all jobs (Barrick and Mount, 1991; Schmidt and Hunter, 1998) . Conscientious people are responsible and dependable, and this trait does not seem to vary much with GMA. In a meta-analysis examining the validity of different criteria used in personnel selection, conscientiousness produced an 18% increment in validity over GMA alone (Schmidt and Hunter, 1998) .
Because GMA and conscientiousness are positively associated with job performance over a wide range of jobs, we felt it critical to control for these variables when investigating whether emotion recognition skills would predict assessment center performance, which to our knowledge has not been done before. Nonetheless, we expect emotion recognition to show incremental validity for several reasons. First, emotion recognition is likely distinct from both GMA and conscientiousness. For example, Nowicki and Duke (1994) reported that although emotion recognition predicted academic achievement, it was unrelated to GMA. Hence, our first hypothesis is as follows:
H1. Emotion recognition skill will be positively related to assessment center performance, even after controlling for GMA and conscientiousness.
Sex and race
Early research on nonverbal emotion recognition focused on possible sex differences. Meta-analysis suggests that females acquire emotion recognition skills younger in life, and that their relative advantage in emotion recognition persists into adulthood (McClure, 2000) . In addition, sex may have an indirect effect on the relationship between emotion recognition and performance ratings. This effect could be driven by expectations people have about how the sexes differ in their emotion recognition skills. Because women tend to be better at recognizing emotions (Hall, 2008) they may be more sensitive to other's emotional responses as well (e.g. Ruble, 1983) . Some theorists suggest that women have a relative advantage over men in emotion recognition skills because women traditionally have been of lower perceived status than men. The theory of nonverbal behavior supports the notion that lower status individuals need to be more attentive to the emotional displays of others, relative to higher status individuals (Henley, 1977; Kirouac and Hess, 1999) . Doing so is believed to afford advantages to those with lower status (Kirouac and Hess, 1999) . The need to be attentive to the emotional displays of higher status individuals may arise because these displays can serve to "keep others in their place and allow an individual to gain or recover status" (Heise and O'Brien, 1993) . Lower status individuals are expected to observe and recognize the relative higher status of others, and communication about status can be derived from emotional displays.
Because of their perceived lower status in society (e.g. Ridgeway and Diekema, 1992) , women may benefit more from accurately recognizing nonverbal emotional expressions that can be used to their advantage. Thus, appeal to status differences suggests that the increased importance of emotion recognition for women may be used to help offset perceived status differences between "lower" and "higher" status work members. Consistent with these arguments, H2 is as follows:
H2. Sex will moderate the relationship between emotion recognition and assessment center performance, such that the relationship will be stronger for women versus men.
In the USA, race and status are inextricably linked, with whites (Caucasians of non-Hispanic descent) generally being afforded the highest status relative to any other racial or ethnic group. Elfenbein and Ambady (2002b) found meta-analytic support for the "subordination hypothesis". The idea is that people lower in status or power would be motivated to better recognize the emotional displays of those with higher status or power (Henley, 1977) . In a series of experiments, Snodgrass (1985 Snodgrass ( , 1992 found that those assigned lower status roles were generally more sensitive and more able to accurately recognize how persons in higher status roles felt about them. Status differences therefore correlate with accuracy in recognizing others' nonverbal behavior. We therefore predict that emotion recognition skill will be more beneficial to non-whites than to whites. Indeed, the very notion that lower status individuals will be better at emotion recognition rests on the assumption that an advantage is conferred to lower status individuals who are better skilled:
H3. Race (non-white, white) will moderate the relationship between emotion recognition and assessment center performance, such that the relationship will be stronger for non-whites versus whites.
Finally, the status arguments presented herein allow us to make a further prediction regarding the potential moderating effect of GMA in the emotion-recognition/assessment center performance link. Perceptions of status also are linked to levels of GMA. Georgesen and Harris (1998) found that people with high status frequently were judged as more competent and intelligent, and better looking than those with low status. Further, the connection between GMA and social status has been supported widely for many years (Judge et al., 2010; Nettle, 2003; Saunders, 2002) . Hence, we expect that people of lower GMA would obtain more benefits from being able to recognize nonverbal emotions than would people of higher GMA. Although we control for GMA in H1, here we test whether it moderates the relationship between emotion recognition and performance:
H4. GMA will moderate the relationship between nonverbal emotion recognition and assessment center performance, such that emotion recognition will be more strongly related to assessment center performance for people with lower GMA than for people with higher GMA.
Methods

Sample and procedure
The present sample consisted of 528 undergraduate business students at a Mid-western university who participated in a mandatory behavioral assessment center as a skill-building component of their organizational behavior class. Of the subjects, 55 percent were male. Most participants were white (83 percent), and the remaining students were Asian or Asian American (11 percent), African American (3 percent), Hispanic (1 percent), and other (2 percent). The average age was 20.8 (SD ¼ 1.9) years. The Iliad Assessment Center includes four distinct activities. These behavioral activity components consisted of:
(1) An in-basket task.
(2) A team meeting for an executive hiring decision. (3) A team meeting to discuss customer service initiatives. (4) An individual speech.
All team meetings, and the individual speech, were videotaped for subsequent rating. This process yielded a score for each student on each of the four behavioral activity components.
The raters used for this study were employed by the Iliad Assessment Center, and were blind to the identity of the students (they live in different states and have no personal connection to the students), as well as blind to all experimental conditions. Raters received frame-of-reference training (Bernardin and Buckley, 1981) and rated the students in pairs. Conflicts, between raters, were settled, by reviewing the tapes, and reaching agreement. The raters had an average of one year of rating experience, and routinely rated students using the Iliad Assessment Center. All disputes between raters were settled by consensus, but previous usage has indicated rater agreement in over 95 percent of ratings.
The Iliad assessment center has been validated and used in other published studies, and is discussed in greater detail by Rode et al. (2005 Rode et al. ( , 2007 . From the student's perspective, the assessment center is 145 minutes long, and is an integrated "day-in-the life" of a management-level position. The raters use behavioral checklists and are trained to reach consensus on the presence, absence, and sometimes magnitude or effectiveness of a series of specific behaviors. Participants also completed a battery of paper and pencil tests, described in the following.
Measures
Assessment center performance Participants were rated on the extent to which they displayed 54 distinct behaviors (see Rode et al., 2007 for the complete list). Each behavior incorporated precisely defined levels based on specific behavioral anchors. Subject matter experts weighted the behaviors to reflect relative importance to overall task effectiveness and standardized scores for the speech and each leaderless group discussion separately. We then summed the activity scores to create the assessment center performance score.
The in-basket task from the assessment center was not used in the main analysis because it did not involve personal interaction, and it is a task where GMA, rather than emotion recognition, was important for success. This distinction, however, allows the score from the in-basket to be used in follow-up analysis to further test the relationship between GMA and emotion recognition.
Emotion recognition skill
The participants' skill in emotion recognition was assessed using the receptive portion of the Diagnostic Analysis of Nonverbal Accuracy (DANVA2) for adults (Nowicki, 2000) . The receptive portion of the DANVA2 (adult form) consists of three sub-tests:
(1) Facial expressions.
(2) Paralanguage. (3) Postures.
All sub-tests have been used in numerous studies (see Hall, 2008; Nowicki and Duke, 1994; Elfenbein and Ambady, 2002a) with diverse populations, differing in terms of age, gender, racial and cultural background, intelligence, and psychosocial adjustment. All sub-tests have satisfactory reliability and validity (Nowicki, 2000; McClure, 2000) . Because we were interested in a composite of the subscales, we took the scores from each sub-test and converted them to "percentage correct". Then, we took the average of the three percentages to provide a single emotion recognition percentage. This conversion made scores easy to understand (a percentage), weighted the different sub-tests equally, and presented results intuitively (i.e. higher scores equal better performance).
General mental ability
We measured GMA with the Wonderlic Personnel Test (WPT), a 12-minute, timed test consisting of 50 items, scored as the number of correct responses. Scores on the WPT correlate strongly (range ¼ 0.85 to 0.93) with the Wechsler Adult Intelligence Scale (Dodrill and Warner, 1988) . The WPT also possesses strong test-retest reliability and predictive validity (McKelvie, 1989; Pesta and Poznanski, 2009 ). 
Conscientiousness
Conscientiousness was measured using five items (a ¼ 0.80) from Goldberg's (1999) International Personality Item Pool (IPIP). Sample items included "Pay attention to details" and "Get chores done right away". Respondents were asked to rate how well the behavioral statements described them, using a Likert scale, ranging from "1" (very inaccurate) to "5" (very accurate). The IPIP items have been validated against the NEO Five-Factor Inventory (Costa and McCrae, 1985) , with average inter-scale correlations of 0.94, when corrected for attenuation due to scale unreliabilities (Goldberg, 1999 ).
Sex and race
Participants self-reported their sex as either male (coded 1) or female (coded 0), and their race as either: white (non-Hispanic), Asian or Asian American, African-American, Hispanic, or other. Responses were recoded as either white (1) or non-white (0). Table I presents means, standard deviations, and simple correlations between all study variables. All variables were significantly correlated with assessment-center performance except sex (r ¼ 20:01). Correlations ranged from r ¼ 0.09 for conscientiousness, to r ¼ 0.23 for intelligence. Importantly, the ability to recognize emotions correlated (albeit weakly, r ¼ 0.14) with assessment center performance.
Results
Hierarchical linear regression was used to test the study hypotheses. Before entering interaction terms into the regression model, the constituent variables were centered using the mean deviation approach (to reduce co-linearity; see, e.g. Aiken and West, 1991) . The independent and control variables were entered in two steps. In the first step, the main effects were entered. In the second step, the three interaction terms, emotion recognition by sex, emotion recognition by race, and emotion recognition by GMA were entered. Results appear in Table II .
To test H1, we inspected the regression coefficient for emotion recognition when entered together with the control variables. The regression coefficient was positive, and indicated that emotion recognition was related significantly to assessment center performance (b ¼ 0:09, p , 0:05), as predicted. Emotion recognition showed incremental validity for predicting performance after controlling for general mental ability, conscientiousness, sex and race. To test H2, H3 and H4, we inspected the regression coefficients for the respective interaction terms. Contrary to H2, sex did not moderate the relationship between emotion recognition and work-related performance, but consistent with H3 and H4, both race and GMA, respectively, moderated the relationship between emotion recognition and assessment center performance.
To determine whether the form of the interactions were consistent with our hypotheses, we ran split-plot models as recommended by Aiken and West (1991) . First, we ran two regression models, one for white participants (n ¼ 438) and one for non-white participants (n ¼ 90). In each model, we regressed assessment center performance on GMA, conscientiousness, and emotion recognition. We then examined the statistical significance of the regression coefficient for participants' emotion recognition skill within each group to determine whether the relation between their skill level and assessment center performance was moderated by race.
The results revealed a positive relationship between participants' emotion recognition skill and performance for non-white students, but no relationship for white students. Specifically, for non-white participants, emotion recognition was related significantly to assessment center performance (b ¼ 0:25, p , 0:05). However, for white participants, the relationship between emotion recognition and performance was not significant (b ¼ 0:00, n.s.). The results provide support for H3, which predicted that the relationship between emotion recognition and performance would be more positive for non-whites than for whites. The graphs of this interaction can be seen in Figures 1 and 2 .
As shown in Figures 1 and 2 , whites, who scored lowest on emotion recognition had the same level of performance as those who scored highest (i.e. 485 in each case). In contrast, non-whites with the lowest score on the test of emotion recognition had a much lower performance level than did non-whites with strong emotion recognition skills (417 vs 495). In sum, emotion recognition skills potentially compensate for perceived status differences between non-white and white groups. For H4, we examined the interaction between GMA and emotion recognition skills by creating two GMA subgroups (^1 SD). The high GMA group showed modest improvement in performance when the subjects had strong emotion recognition skills versus weak ones (i.e. 496 vs 469). The low GMA group, however, showed large gains in performance associated with higher emotion recognition skills (509 vs 344). This suggests that for the lower GMA group, emotion recognition skills were highly predictive of good performance, and that possession of these skills may compensate for the effects of lower GMA on performance.
In the current study, participants also completed an in-basket task. We did not include in-basket data in the main analyses, because the task was conducted individually, and did not require emotion recognition skill. The in-basket task primarily is a problem solving activity, loading strongly on GMA (Goldstein et al., 2001) . To verify this, we re-ran the previous analyses with the in-basket task as the criterion. Here, GMA indeed predicted performance (b ¼ 0:33, p , 0:001), but emotion recognition skill did not (b ¼ 20:01, n.s.). Further, emotion recognition skill did not interact with sex, race, or intelligence in predicting in-basket performance. It appears that the effects found in the main analyses are not relevant for "g-loaded" individual tasks in which personal interaction is not required.
An additional follow-up analysis examined the relative impact of the performance predictors reported in the study. Overall, GMA, race, and conscientiousness were associated with assessment center performance, but emotion recognition skill and sex were not. The main effects however were masked by interactions with race and GMA. As a result, we ran a series of dominance analyses to determine the relative impacts of the variables of interest. These results can be seen in Table III .
The dominance analysis provided some important information beyond the regression results. When the entire sample was analyzed, GMA was the best predictor of assessment center performance, although the amount of variance it explained was modest (i.e. 8 percent). In contrast (consistent with the regression analysis in Table II) , emotion recognition skills are a relatively unimportant part of the picture (offering an impact of less than 15 percent on the small amount of total variance explained). Table III , however, illustrates that emotion recognition skills are more predictive of assessment center performance in the "low" (i.e. non-white and lower GMA) versus "high" status groups. The predictive models were four times better at explaining assessment center performance for the former (with an average of 18 percent variance explained) versus the latter (with an average of 4.5 percent variance explained). GMA is also considerably less important in predicting performance for non-whites (about 36 percent) versus whites (over 78 percent). Lastly, the dominance analysis also revealed that conscientiousness, while generally not an important predictor of performance overall, was very important for the subgroup with the highest level of GMA.
Discussion
The present study revealed complex relationships between emotion recognition and assessment-center performance. Moderators included participant race and GMA. Lower status participants on both variables gained significantly more from their emotion recognition skills (in terms of their performance) than did members of the higher status groups.
The idea that sex and race would have an indirect effect on performance was predicated on linking these variables to status. That is, women are perceived to have lower status relative to men, and non-whites are presumed to have lower status relative to whites. Perhaps the failure to find support for the hypothesis predicting that sex had an indirect effect on performance bodes well for women, suggesting that the status differential between men and women currently of college-age is closing. The lack of sex differences here fits with Snodgrass' work (1985 Snodgrass' work ( , 1992 , which also failed to find differences in emotion recognition after controlling for other status differences. In contrast, the support for the indirect effect of race is consistent with the subordination hypothesis (Henley, 1977) and other similar hypotheses (e.g. Kirouac and Hess, 1999) presented by theorists of nonverbal behavior (i.e. predicting that advantages will be bestowed on lower status individuals who are better at emotion recognition).
Limitations to the present study include a small sample size for non-white participants. This forced us to collapse across minority groups. Future studies with larger sample sizes could test whether the effects reported here are similar or vary by ethnic minority status. Second, as with many variables in social science, sex, race, and GMA cannot be assigned randomly to participants. Our data do not permit causal inferences with regard to any of the effects we reported. Third, we used a student sample and measured assessment-center (versus job) performance. This raises questions about the study's generalizability to actual work settings. Future research could use a non-student sample and other objective and subjective measures of job performance. Work experience itself might be an important variable moderating the effects reported here. Fourth, the gender status differential could imply that younger women have not felt the status differential as strongly yet, and have not compensated as much as an older female group might. Additional research could assess this and determine if there is a temporal aspect to gender status differential.
The present study offers some implications for management practice specifically, and society, in general. Namely, it provides further support for the predictive validity of emotion recognition in performance contexts. While the predictive validity of emotion recognition for assessment center performance was significantly lower than that of GMA, emotion recognition did explain unique variance. Future research should extend these findings in field studies of actual or potential employees to determine if they can be replicated.
Emotion recognition is considered a primary component of E-IQ. Because emotion recognition skills are learned early in life, they likely form the basis for developing the other, more advanced components of E-IQ (e.g. managing emotions; see Mayer and Salovey, 1997) . The results of the present study seem to contradict those who argue that E-IQ is an unqualified predictor of performance (e.g. Goleman, 1998) . Indeed, optimism surrounding E-IQ has led some to suggest that measures of the construct should appear in the business school curriculum (Tucker et al., 2000) . While the present study did not consider the full array of skills that comprise E-IQ, it did examine one critical and primary component of the construct; emotion recognition. Here we found that emotion recognition skills are not uniformly valuable. Rather, they appear to benefit some groups more than others. Further research should lead to a better understanding of the exact nature and role of skills like emotion recognition as determinants of organizational behavior.
